Changes in methylation during progressive transcriptional silencing in transgenic subterranean clover.
A transgenic line of subterranean clover (Trifolium subterraneum) containing a gene for a sulphur-rich sunflower seed albumin (ssa gene) and a gene conferring tolerance to the herbicide phosphinothricin (bar gene) was previously shown to stably express these genes as far as the T3 generation. In subsequent generations there was a progressive decline in the level of expression of both of these genes such that, by the T7 generation, the plants were almost completely susceptible to the herbicide and the mean level of sunflower seed albumin was reduced to 10-30% of the level in the T2 and T3 generations. The decline in SSA protein correlated closely with a decline in the level of ssa RNA. In vitro transcription experiments with nuclei isolated from plants of the early and late generations showed that the reduced mRNA level was associated with a reduced level of transcription of the ssa transgene. Transcription of the bar transgene was also reduced in the late generations. Bisulphite sequencing analysis showed that the decline in expression of the ssa gene between T3 and subsequent generations correlated closely with increased CpG methylation in the promoter, but not in the coding region. Analysis of the bar gene promoter showed that high levels of CpG methylation preceded the first detectable decline in expression of the bar gene by one generation, suggesting that methylation was not the direct cause of transgene silencing in these plants.